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VOCODERS - A BACKGROOMD TO THEIR DEVELQPMEHT 

In 1939 at the New York Fair the first vocoder was demonstrated by its 
inventor H.Dudley. This was a valve vocoder designed for use within tl» 
telephone system, so the sound quality and intelligibility must have been 
fairly limited. 

Military uses then predominated during the second world war, particularly 
by the 0S lavy, where the vocoder channels were switched around during the 
speech transmission, and de-coded at their destination. Vocoders are still 
in use in modem battlefield communications systems and were used in the 
Falkland Islands. Conttmetors producing vocoders for the Ministry of 
Defence have also made the headlines by overcharging for then! 

The creative use of vocoders was pioneered by Dr. Peter Zinovieff of EMS at 
his Putney coiqmter studio from 1970. A 64-channel filterbank ccv^li^ the 
entire audio spectrum was used to analyse and re-synthesize speech, under 
control of a DEC m?6 computer. In 1975 EMS were invited to tender for the 
supply of a vocoder system to WDR (West Deutsche Rundfunk) in C^Iogm for 
use by Stockhausen, and competed successfully against Moog and Sennheiser. 
This system, designed by Tiro Orr and David Cockerel 1, was a 22-channel 
analogue vocoder incorporated into an EMS Synthi 100 synthesizer, now 
separately available as the Vocoder 5000. 

These first vocoders were very costly (£6000-£10000) . With the vocoder 
sound being popularised by artists like Herbie Hancock the demand for a 
cheaper system was met firstly by EMS with the 16-channel Vocoder .2000 in 
February 1977, and the 8-channel Korg soon after. There followed the 
Roland SVC-350 rack and VP-330 Vocoder Plus (11-channel systems) and two 
Syntovox systems by Synton of Holland. More recently the Korg DVP-1 was a 
MIDI-controlled vocoder, and the Roland VP70 was a quad harraonlser with a 
quasi-vocoder function. Both of these foundered without success. EMS have 
recently added the Vocoder 3000 as an intermediate model between the 2000 
and 5000, and are widely acknowledged as leaders in this field. 

Whilst the power of DSP (Digital Signal Processor) technology continues 
to grow, and Eventide have recently released a super-hamoniser which 
contains a DSP vocoder function, the lack of quality and immediacy of such 
systews indicates that it will take many more years before they can 
challenge the supremacy of the analogue channel vocoder. 
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A Vocoder Is a signal processor with tvo mdlo ittpttts and one output, 
which takes the analysed characteristics of one of the input signals, 
and imposes them onto the other. 

When the signal being analysed is speech and its characteristics are 
imposed onto a signal (called the 'excitation') coming from a musical 
Ittstrument, the resulting output will be a voice, speaking through the 
notes of that musical instrument. This signal will contain the pitch of 
the musical instrument, and the shifting resonances and dynamic patterns 
of the speech. 

BEWARE! The name 'vocoder' is misleading since it implies that human voices 
play some vital role. In fact, many uses of tM vocoder do not involve 
the voice at all. 



HOW DOES IT WOBK? 



The signal connected to the speech input passes to a 16-chaxmel filterbank 
where the loudness in each audio band is constantly measured. The bands are 
spread out across the whole audio spectrum. These loudness measiurements are 
then used to control the loudnesses of similar channnels in an identical but 
totally separate filterbank, which is fed from the excitation input. In 
this way the speech signal is analysed and its basic structure transferred 
onto the excitation. 

If this sounds a bit too technical just think of it as a sound copying- 
machine, where one sound is constantly being measured, and the other is 
being trimmed (filtered) to fit the same shape. 



WHAT SORT OF INPUT SIGNALS GIVE THE BEST RESULTS? 



If you are trying to create intelligible speech-like sounds it is most 
importamt that the right type of Mocitation is used. As a general rule 
a sustained and rich sound will caorty words best, so a bright polyphonic 
string section or a rasping monophonic synthesizer oscillator will give 
good results. Remember, the vocoder works by filtering or subtracting from 
the excitation signal, so if you start off with a very simple and 
transient sound there won't be much material left when it has been 
filtered. 

However, many other uses are possible which involve cross-modulation of 
musical instrument sounds. One favourite is to use percussion sounds into 
the speech input with sustaining keyboard chords as the mccitatloii. This 
opens up a whole range of impressive and ear-catching soiinds, and is 
particularly straightforward to set up during a mix-down. Once you cross 
into the realm of instniment-modulated instnMii^:s there are no rules to 
prevent you from trying whatever combinations come to mind. This is one 
of the areas where vocoding can become a highly inventive craft. 



UNPACKING, KAOCING, HANDLES AND FEET 



Unpack the V©eoder and store tlm c^iirton safely away for later use. You 
should find the follotdng inside apart from the Vocoder itself: 

Instruction Hianual 

lEC mains cable 

4 plastic feet and screws for free-standing use. 

If you decide to mount the Vocoder in a 19" rack you will not need the 
plastic feet and screws, since these will increase the height to in excess 
of 2U. If free-stsndlng use Is preferred, remove the bottom panel of the 
Vocoder by releasing the four small screws near the comers and gently 
levering off the panel. The feet can now be attached using the screws 
provided, but fix the tilting pair of feet to the front edge of the panel, 
furtltest away from the ventilation slots. 

The Vocoder is shipped with the rack-mounting brackets and handles already 
fitted. If the handles are unwanted they may be removed as follows: Lever 
off the silver rectangular cover strips using a hooked piece of stiff wire 
inserted ttough the snail hole. Unscrew tm selftappers to release metal 
upright of handle. Unscrew plastic top and bottom brackets. Replace screws. 



AC LINE VOLTAGE ALTERATI(»fS AND FUSE ItATING 



The AC voltage is set internally to 220\240 Volts. This can be altered 
to 110\120 Volts by a simple rewiring of the mains transformer. Do not 
attempt this unless you have a woiicing knowledge of electronic equipment. 
For 220\240 Volt working the two primary coils of the mains traasformer 
are wired in series. Terminals 2 and 3 are linked, with mains across 1 and 
4. For 110\120 Volt working the primaries must be wired in parallel. First 
remove the link between 2 and 3 then make TWO links - 1 to 3, and 2 to 4. 
Hains then goes across 1 and 2. The fuse rating should be 500 mA for 220\ 
240 Volt working, and lA for H0\120 Volt working. 



SETTING UP 



With the AC voltage set, connect the mains cable, and switch on using the 
mains switch on the back panel. Some LEDs on the front should come on and 
flicker. 

Connect the vocoder output to your monitoring system. The output jack is 
at the far right of the panel, below the Output Select switch. Keep the 
monitor volume low until you become familiar with the output level. Connect 
a microphone to the speech MIC input on the extreme left, using a staadard " 
mono jack plug. You can use either a high or low impedance mic. 



You are now ready to start using the Vocoder, beginning with its own 
internal sound sources. 



BASIC OPERATK^ 01CKLY EmAlTim 
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With the Vocoder set «^ as ta^viously described check that your basic 
signal path is operating by selecting SPEECH on the OUTPUT SELECT switch. 

Increase the speech level while talking into the microphone and adjust it 
until loudish speech drives the LED display just into the red. Adjust your 
monitoring level to suit. 

Make sure SLEW RATE is set to 10 and the switch below is in the RUH 

position. 

Set the gating mode switch below the NOISE LEVEL control to its central OFF 
position, and the similar switch below the OSC LEVEL control to m. 

Hove the OUTPUT SELECT switch to VOCODER and alter the OSC PITCH control 
whilst talking into the mic. This should create robot-like speech from the 
lnt«rnal pulse-'wave oscillator. Try the CONST. VARYING switch. Refer to 
sample patch Mo.l if you want to double-check control and switch settings. 

How connect a keyboard instrument to the LINE input of the EXCITATION 
channel. Reset all controls as for sample patch 4. This will have the 
effect of replacing the vocoder's internal oscillator with the keyboard 
signal. The gating mode switch below the OSC LEVEL control is now in the 
central OFF position. 

Choose a rich and sustaining sound from your keyboard and adjust the 
EXCITATION LEVEL control so that when you hold down a cdicrd all the green 
LEDs of the excitation level display come on. 

Speaking into the microphone while you hold down a chord will now create 
vocoded keyboard sounds. Note that it is not important to sing in tune with 
the k^^iM^rd notes being played, but if you make wide variations in your 
vocal pitch it does have a marked effect. 

You have now achieved basic operation of the vocoder, but before you are 
tempted to put the manual away please bear the following in mind: 

The next section of the manual deals with detailed explanations of each 
function and how to make the best use of them - but there are several areas 
where traps lie in wait for the unwary - Slew Rate, Pause Stuffing, Output 
Gating and 'S ♦-generation. So, although the vocoder is quite simple to use 
by comparison with modern digital music equipment, you would be well 
advised to spend some extra time in reading it through. 




OUTPUT SELECTOR Clean speech, excitation or vocoder 

OUTPUT GATE On\Off (Normally off) 
OUTPUT JACK Connect to mixer etc. (Mono) 

— PAUSE STUFFING On\Off (Normally off) 

— SIGNAL SELECT FOR PAUSE STUFFING Speech or excitation 

— STUFFING RELEASE TIME SELECT Sort or Loiig 
SLEW RATE Beware of setting at 0 - Frozen! 
FREEZE\RUN SELECT (Normally on 'Run') 
SLEW TIME SYMMETRY Fast attack or Slew all 
FROZEN LED INDICATOR Once lit no filters can move 
PULSE OSCILLATOR PITCH Manual control - stops at 0 
C(»fSTANT OR SPEECH AMPLITUDE-MaOULATED PITCH 
OSCILLATOR LEVEL 

OSCILLATOR GATING MODE On - Of £ - 'V'gated 
VOICED DECISION LED DISPLAY 
NOISE GENERATOR LEVEL 

NOISE GENERATOR GATING MODE On - Of f - 'S' gated 

UNVOICED DECISION LED DISPLAY 

LINE LEVEL EXCITATION SIGNAL INPUT JACK (Mono) 

•S 'GENERATOR ON\OFF Unvoiced decision lifts HF 

MICROPHONE LEVEL EXCITATION SIGNAL INPUT (Mono) 

EXCITATION INPUT LEVEL ADJUSTMENT 

- INDEPENDENT LED DISPLAYS Speech and excitation levels 

— LINE LEVEL SPEECH SIQIAL INPUT JACK 
SPEECH INPUT LEVEL ADJUSTMENT 

MICROPHONE LEVEL SPEECH SIGNAL INPUT JACK (Mono) 



FRCm PANEL DESCailPTKMIS 



VOCODER 2000 BLOCK DIAGRAM 
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SI^AL INFDTS 

SPEEOI 

EXCITATION 

OUTPUT 

KETERING 

FILTERBANK 



Hie: 200 mV p.p. max into 5.6 Kohm. 

Line: 10 V p.p. m&x into 10 Kohm. 

Kic: 200 mV p.p. max into 5.6 Kohm. 

Line: 10 V p.p. max Into 10 Kohm. 



+6 dbH unbalanced. 
Impedance: 40 ohms. 



Independent 7-segment LED bargraphs for speech and excitation. 
VU-style reading with damped decay. 



16 Analysing and 16 Synthesizing filters. Comprising 14 band- 
pass with one Lowpass and one High pass per bank. Band 
centre-frequencies: 185, 270, 367, 444, 539, 653, 791, 958, 
1161, 1406, 1703, 2064, 2700, 4000 Hz. 
Lowpass break frequency: 140 Hz. 
Highpass break frequency: 5388 Hz. 
Bandpass filter cut-off: 30 db\octave. 



INTERNAL EXCITATI(»I SODBCES 



SLEW-FREEZE 



White noise generator. 

Pulsewave oscillator. Frequency range: 0-1 kHz. 
Both may be gated by voiced\unvoiced decision. 
Oscillator frequency constant or amplitude modulated. 



Haximum slew-rate: 5 V\ms. 

Drift In frozen mode: better than 0.1 db\sec. 



SIGNAL-TO-NOISE RATIO 

76 dB (gating OFF). 
POWER CC»fSUnPTIQN 

20 Watts. 220\240 Volts, 50-60 Hz. Can be wired for 110\120 V. 

dihensions 

2U staiMiard 19" rack. 410 x 444 x 87 mm. 

WEIGHT 

5 kg. 



DESCRIPTION OF INDIVIDUAL FUNCTIONS MID CONTBCJLS 8 



Tills section Is intended both for reference and general operational advice. 

Use it in combination with the Front Panel Descriptions on page 5, the 
Vocoder 2000 Block Diagram on page 6, and the Technical Specification on 
page 7. 



INPUTS AND SIGNAL LEVELS 



All Inputs are sade 1^ qfuarter-ineh standard unbalanced jacks to the front 
panel. This also applies to the output. 

Inputs of both Speech and Excitation signals can be at either line or 
microphone level, connected to their respective jack-sockets. It is not 
recommended to use the line and mic sockets as a means of mixing two input 
signals together. 

Two seven-segment LED columns display the levels of the incoming speech and 
excitation signals, and it is ioportant to understate how to optimise the 
signal levels working within the systoi. 

Remember that the vocoder output consists of a dynamically filtered 
version of the excitation input signal, while the speech signal is used to 
derive the control over this filtering. If the speech input is overloaded, 
with its display showing all red VEBs constantly lit, the fine dynamic 
detail of the speech will be missed, as the analysing filterbank will have 
all its channels saturated with huge signals. This keeps all the channels 
in the synthesis filterbank held fully open, and simply allows the 
excitation to pass to the vocoder output without any dynamic filtering, 
thereby defeating the whole vocoding process. 

Try to keep the input signals high without staying permanently in the red, 
and if harsh distort ion\c lipping is detected, lower both inputs levels 
until output peaks are clean and undistorted. Harsh distortion occurs at 
the vocoder output only when the recombined excitation signal reaches an 
excessive level. 



'S '-GENERATOR SWITCH 



Under the Excitation Level input control is a switch with a small letter 
•s' to its right. To ui^erstand this function It Is necessary to briefly 
explain something about the human speech mechanism. 

Wcamn speech is made up of voiced and unvoiced soimds. Voiced sounds 
originate in the vocal chords and are shaped by the resonant cavities of 
the throat, nose and mouth. The vocal chords are like an oscillator, and 
the resonant cavities filter and articulate this basic sound material. 

Unvoiced sounds originate in the mouth from air forced between the tongue 
and the roof of the mouth or teeth, or between the lips and teeth. Sounds 
like 'ssss..', 't', 'ff..', 'shhh..' are all unvoiced speech sounds. 

The Vocoder 2000 uses an 'voiced\imvoiced' detector to determine when 
speech input soui^s contain voiced or unvoiced components, (described in 



more detail In the ttext stib-section) . When an external excitation source 
like a keyboard is being used, and the vocoder is being used to create 
intelligible speech-like sounds, the high frequency content in the keyboard 
slgnail m&j not be stiffleleat to shape a convincing 's' or other unvoiced 
sound. In this instance the 'S '-generator can be switched on. 

With the 'S '-generator activated, whenever an 's '-sound is detected by the 
voiced-unvoiced detector, a violent high frequency equalisation boost is 
applied to the external excitation input for its duration. This has the 
effect of provldli^ the extra high frequency material needed to create 
convincing synthetic unvoiced sounds. 

Warning: If the ' S ' -generator function is used with external excitations 
that already have considerable high frequency energy, an unpleasant 
rasping distortion is produced during unvoiced detections, as the 
eqimlisatlon boosts the high energy to clipping. The 'S'-generator only 
affects external excitation inputs. 



IMTERm NOISE GENERATOH AND OSCILLATOR, INCLUDING VOICED\DNVOICED GATING 



The central section of the front panel houses the controls for a noise 
generator and pulse-wave oscillator as well as three switches and two LEDs. 

The yellow and green LEDs display the status of the voiced\unvoiced 
detector. As described in the previous section detailing the 
'S'-generator, the volcsed\unvolced detector monitors the speech input 
signal and determines when a voiced or unvoiced sound occurs. This is done 
by comparing the high-to-low frequency energy-ratio of the incoming speech 
signal, and whenever high frequencies pred<MBinate an unvoiced decision is 
reached and vice-versa. The yellow LED indicates unvoiced while the green 
indicates voiced. 

The voiced\unvoiced detector can control the gating of the noise generator 
and oscillator, as well as the 'S'-generator function. 

Two three-position switches control the gating mode of the Oscillator and 
Noise internal sources. In their central positions these sources are 
switched off, and switched to the right they are continuously on. To make 
use of the voiced\unvoiced gating, set the switches left to their 's' and 
'V positions. Set up sample patch No. 3 and experiment. 

Note that the level of the internal noise and oscillator signals ire 
displayed on the right-hand LED display, but that their levels are never 
very high, "niis Is to minimise unwanted breakthrough of these signals. 

The pulse oscillator can be varied in pitch, either manually using the 
OSC PITCH control or with the addition of the VARYING switchable function 
below it. This takes the low frequency energy from the speech li^mt and 
uses it to modulate the oscillator pitch, so that loud speech drives the 
pitch high. 

Note that with the oscillator pitch control at zero the oscillator 
completely stops. Also be aware that as the pitch is raised up towards its 
IkHz maximum it increases considerably in level, tending to result In a 
very piercing sound with increased risk of feedback if a microphone is 
being used. 



The usefulness of the Internal generators very much depends on the lo 
application in question. Sample patch No.l gives a basic Robot-voice 
and patch No. 2 uses the Noise generator to make a wind-voice. Sometimes the 
effect of the 'S '-generator is too eoars© on an ^eternal excitation, so an 
alternative is to use a little 's'-gated Noise generator. 



SLEW RATE, FREEZE AND TIHE SYMHETRY 



The ability to control Slew Rate is one of the big advantages of the EHS 

vocoders, but 

Please note: If the red 'FROZEN' LED is on NO NEW VOCODER OUTPUT CAN 
RESULT. Make sure the SLEW RATE control is set towards FAST and the 
Freeze switch immodiatoly below is set to Wm. Also set the TIME SYMMETRY 
switch to A tmtil you are familiar with its function. 

When the speech input is i)rocessed by the analysing filterbank, sixteen 
channels of information are created, proportional to the loudness of the 
speech signal in each of the filter bands. With Slew Rate set fast this 
information passes to the synthesis filterbank unaltered, where an exact 
replica of the speech signal's dynamic activity is created. 

As the Slew Rate is decreased, by moving the control anticlockwise from 
Fast, the transfer of information between analysis and synthesis 
filterbanks is progressively retarded. At first this has the effect of 
ironing-oat the apparent ron^ess In the vocoder output created by the 
rapid variations of fast-slewing high frequency bands. Further l^gttoning 
of Slew Rate creates a distinct delay between the delivery of the speech 
input and the resulting vocoder output, ifith a cwresponding delay when 
the speech signal stops before the vocoded sound dies away. 

When the Slew Hate control gets to about 1 or 0.5 on the dial, the red LED 
comes on indicating that the Slew Rate has become zero, and the vocoded 
output is Frozen. In this state the output cannot be altered in any way 
from the speech input signal, and the Slew Rate control must be moved back 
until the red 'Frozen' LED goes out again to continue vocoding. 

The manner in which slew rates are affected by the speech input signal can 
be varied. With the TIME SYMMETRY switch set left to A and a slowish slew- 
rate selected (say 3 on the dial), as the speech input begins there is a 
delay before the vocoder output builds up, and a corresponding delay after 
the speech input is silent while the output dies down. With TIME SYMMETRY 
set to f\ notice how the attack of the speech input gives rise to an 
immediate vocoder output, but with the slow decaying effect still present 
after the speech is silent. This effect is particularly interesting when 
using percussion into the speech input - see sample patch No. 5. 

For an instantaneous switch between fast slews and the Frozen mode use the - 
switch below the Slew Rate control labelled RUN, and linked with the FROZEN 
LED indicator. 

Another unusual vocoder effect is that of vocally programmable 
equalisation. Sample patch Ho. 7 gives details of how to set this up. 

Two back-panel mono jacksockets allow further manipulation of the Slew Rate, 
mese are labelled SLm-wmsm - VC and SWITCH. SWITCH is a simple 
footswitch input for the RUN-FROZEN switch immediately under the frontpanel 



control. Shorting these terminals will put the vocoder into the Frozen 
mode. VC is a Voltage Control input to allow fine external control over 
Slew Mte. Intdnded for use with a low frequency oscillator or envelope 
follower, this function will be of interest to owners of modular analogue 
synthesizers. 



PAUSE STUFFING 



Pause Stuffing is not a term which is widely known within the audio 
industry, being a creation of the vocoder's designer Tim Orr. 

As you should now be aware, the vocoder needs two input signals to produce 
ffla output. If either of these signals is interrupted this causes a break or 
pause in the output. Pause Stuffing is a system for detecting pauses in 
the vocoder output, and can ' stuff • these pauses with either the Speech or 
Excitation iiiq^:t>CttS8ed signals, depending on which has been selected. 
Sefer to sample patch Ho. 6. 

Switch Pause Stuffing ON, and using a sustaining keyboard input as 
Excitation and a microphone to the Speech input also set the SIGNAL switch 
to EXCIT'N. This will automatically 'stuff the output with the Excitation 
signal when a gap in the speech input occiirs. This is the most likely use 
of Pause Stuffing to be made, and notice how the BELEASE switch can provide 
two different recovery times for the function. Set the SIGNAL to SPEECH 
and i^n the keyboard Excitation signal stops the Speech input will be 
autOTiatically mixed into the vocoder output. 

For best results ei»ure that both input signal levels are set to display 
all green LEDs lit at least. 

Note that Pause Stuffing will not work on the internal noise generator and 
oscillator. 



OUTPUT SELECT AND GATING 



The OUTPUT SELECT function is very straightf orwaord. It's three-way rotary 
switch action allows selection of either the unprocessed Speech input, the 
unprocessed Excitation input or the Vocoder output. 

In the original design of the Vocoder 2000 the output levels were very much 
lower than they are now. As a result there was a poor signal-to-noise 
ratio, and a simple compander-type noise-gate circuit was placed at the 
output. Having modified the system to produce a bigger signal output, the 
Noise-gate function is not as useful, but it has been left as a switchable 
output-modifying option. The gate takes a perceptible time to ©pen, so when" 
percussive sounds are used the hard leading-edges are softened by the Gate. 

The Gating function operates on both the vocoder outpit aS imll as the 
direct feeds of the Speech and Excitation input signals. If in doubt, 
switch the gating OFF. 
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SWELL AND PM FOOTPEDM. FONCTIONS (BACK PANEL) 



Apart from the Slew-Freeze functions already described there are two other 
rear panel jack-sockets labelled SWELL: PAN and VOCODER, 

These are both mono jack-sockets provided for use with a simple foot-pedal 
volume control. Use a lOK log potentiometer if constructing one for 
yourself. 

In the VOCODER socket the pedal will fade down the vocoder output as 
needed. 

The PAN socket allows another pedal to fade in either the unprocessed 
Spdech or Excitation signal , dependix^ on the setting of an interml 
switch. If the lid of the Vocoder is removed the switch can be accessed, 
located behind the Pause Stuffing and Slew Rate controls. 

Generally these two rear-panel functions will not find much use within 
the studio environment. 



SAMPLE PATCH No.l - ROBOT SPEBCSH 
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1) Connect Vocoder output to mixer or amplifier 

2) Connect microphone to SPEECH input. 

3) Set all controls aS per Illustration. 



4) Alter OSC. PITCH to change voeal range of robot 

5) Switch to VARYING and vocal tw^e rises as 
loudness of the Hie input increases. 



IMPORTANT NOTE FOR SETTING UP SAMPLE PATCHES: 

In the following 8 patches the SPEECH and 
EXCITATION INPUT LEVELS have been entered in 
each case at approximately 7 on the dial . Since 
microphone and instnament output levels will 
vary widely these settings should not be used 
literally. Always adjust input levels so that 
loud passages just make one or two of the red 
LEDs light up. 



MICROFH(»iE INPUT 



SAMPLE PATCH No. 2 - EtmsmSL VOICE 
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1) Connect Vocoder output to mixer or amplifier 

2) Connect microphone to SPEECH laput. 

3) Set all controls as per illustration. 

4) Alter the SLFrf RATE from 10 to 5 to smoothen 
texture of sound. Do not leave control at 0! 

5) Try the effect of chamging TIME SYMMETRY with 
slow sl^f^-xate settings. 



6) Note: OSC. LEVEL at 0 and GATE switch OFF. 
(Otherwise Robot speech is generated too) 

7) NOISE LEVEL at 10 and GATE switch (Ml. 



HICHOPBONE INPUT 
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simm TATxm mo. 3 - \ioicEs>\imm<m mTim 



1) Connect Vocoder output to mixer or amplifier. 

2) Connect microphone to SPEECH input. 

3) S«ft all eontrols as per illustration. 



4) OSC. PITCH switch to CONST. 

5) Oscillator GATE switch to 'v' and LEVEL to 10. 

6) Noise GATE switch to 's' and M!&Mt to 10. 
Notes : 

a) Vowel sounds such as a, e, i, o and u are 
duplicated by the oscillator. 

b) Sibilant sounds such as s, sh, ch, t and f are 
duplicated by the noise generator. 

c) GATE switch in OFF position : generators are muted. 
GhTE switch <m : generators always coimected. 
GATE switch 's' or 'v' : generators under control 
of voiced\unvoiced detector. 



HICKOPHONE INPUT 



SMSJM ¥mm Ho. 4 



- B^mcB. AHD irosic 
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1) Connect Vocoder output to mixer or amplifier. 

2) Connect microphone to SPEECH input. 

3) Cotawet keyboia:^ (i^theslzer, sampler, etc.) 
to EXCITATION 'line' level input. 

4) Play keyboarti aM adjust Excitation level control 
so that most of the green LEDs come on. 

5) Honitor keyboard signal direct by selecting 
EXCIT'N on OUTPUT SELECT switch. 

6) select VOCODER and play the keyboard 
whilst speaking. 

7) Use a rich sustaining sound and hold chords 
while speaking. Use 'oooo...' and 'aaaa. ..' 
sounds to create a choral effect. 

8) Try SLEW RATE at 4-5 for a smoother sound. 



KESfBCaVKD EXCITATION INPUT 



HICROPHONE INPUT 
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SAMPLE PATCH No. 5 - PERCUSSION AND HIISIC 



1) Connect Vocodear output to mixer or amplifier. 

2) Connect a dcm machine or percussion source 

to the SPEECH input. (Line or mic as appropriate) 

3) Connect keyboard (synthesizer, sampler, etc.) 
to EXCITATION 'line' level input. 

4) Play keyboard and adjust Excitation level control 
so that most of the green LEDs come on. 

5) Now select VOCODER and play the keyboard 
with the percussion input running. 

6) Try lengthening the SLEW RATE. 

7) Experiment with long slews and TIME SYMMETRY 
in the N position. 

8) Observe any difference caused by switchingn 
the 's' GENERATOR fiuiction ON. 

Note: 

With 's' generation on, when the yellow LED 
flashes the excitation input is momentarily 
boosted with a high frequency equalisation. 
This can result in bursts of harsh distortion 
if the excitation signal is already rich in 
high frequencies. 



KEYBOARD EXCITATION INPUT 



PERCUSSION SOURCE (Line or Mic as appropriate) 



SAMPLE PATCH No. 6 - PAUSE STUFFING 
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1) Connect Vocoder output to mixer or amplifier. 

2) Connect a microphone to the SPEECH input. 

3) Connect keyboard (synthesizer, sampler, etc.) 
to EXCITATION 'line' level input. 

4) Play keyboard and adjust Excitation level control 
so that most of the green LEDs come on. 

5) Switch PAUSE STUFFING 'ON', and using a 
sustaining kefbmrd smmA. speak into ttie 
microphone, leaving long gaps between words. 

6) Note how the different positions of the 
RELEASE switch affect the recovery time of 
the Pause Stuffing f miction. 

7) Now reverse the position of the SIGNAL switch 
to select SPEECH. Make gaps in the keyboard 
excitation signal vhlle you continue speaking 
into the racrophone, and notice how the direct 
speech signal automatically appears at the 
Vocoder out|mt. 

Note : 

Strong input signal levels are necessary for 
Pause Stuffing to work effectively. Ensure 
average levels in both Excitation and Speech 
Inputs are giving 'all green LEDs lit'. 

KEYBQRBD mmthftm ZMPOT 



H1C»0PH(MJE INPIIT 



BmPm PATCH Ho. 7 
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1) Connect Vocoder output to mixer or amplifier. 

2) Coimect a microphone to the Speech input. 

3) Connect k^^board (synthesizer, saa^ler, etc.) 
to EXC1TATI(» 'line' level input. 

4) Set the Vocoder up to run in the ' normal ' way, 
as per Sample Patch 4. 

5) With the Slew Rate set to 3, fcarm different 
continuous vocal sounds so as to provide a 
range of filtered keyboard sounds, 

6) When an interesting keyboard tone-quality 
is heard, freeze that sound by moving the 
RON switch to the left. 

7) The red FROZEN LED will come on, and the tone 
setting cur equalisation pattern will rcnrain 
held Mblle the vocoder is powered-up. 

8) Make sure you remember to 'nn-freeze' the system 
with the switch before another sound can be 
moulded. 



KEYBOARD EXCITATION INPUT 



HICRQPHONE INPUT 



SAKPLE PATCH No. 8 
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- GUITAR MODULATING KEYBOARDS 



1) Connect Vocoder output to mixer or amplifier. 

2) Connect an electric guitar to the-Speech inpmt. 

3) Connect keyboard (synthesizer, sampler, etc.) 
to EXCITRTKMI 'line' level input. 

4) Adjust the Speech input level so that the guitar 
delivers a level that peaks occasionally into 
the red LEDs. 

5) Using yet another rich and sustaining keylMjard 
sound, play the guitar and observe how its 
pitch range and dynamics ccin be used to shape 
the keyboard souikI. Try pluckiiKr aaid damping. 

6) Try adding a little Slew Rate, with Time Symmetry 
set to 'fast attacks'. 



KEYBCailD EXCITATION INPUT 



ELECTRIC GUITAR INPUT 
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